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An Operational System for Surveillance and 
Ecological Forecasting of West Nile Virus Outbreaks

ÅWhy did we do it?

ÅWhere did we do it?

ÅHow did we do it?

ÅDid it work?

ÅWhat did we learn?

ÅWhy does it matter?

https:// www.medicinenet.com/image-collection/west_nile_virus_picture/picture.htm



Why did we do it? West Nile virus is a terrible disease.

On her 40th birthday, Ferris was bitten by 
a mosquito and contracted West Nile 
virus. "At first I had sweats and chills, but 
then I was brought to the hospital τbut I 
don't remember that last part. I had been 
out for weeks. Later the doctors told me I 
was paralyzed from the waist down. And 
that I had contracted meningitis and 
encephalitis. And that I lost my speech. 
And I had some brain damage. But the 
worst part was that my right hand was 
like this club τ I had lost the use of my 
drawing hand."

Emil Ferris, Chicago Magazine



Where did we do it? South Dakota, of all 
ǇƭŀŎŜǎΧ

Å2,360 cases since 2002

ï509 Neuroinvasive

ï38 Deaths

ï865,000 Population (2016)

ÅHighest annual incidence 
of all WNV disease 
(19.4/100,000)

ÅHighest annual incidence 
of WNV neuroinvasive
disease in the United 
States (4.1/100,000)
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How did we do it? Developed models of WNV 
transmission based on WNV risk factors.
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How did we do it? Developed a weekly model 
of county-level WNV case occurrence.

The best model included:
Å Temperature
Å Vapor pressure deficit
Å Mosquito infection 

growth rate
Å Time-varying 

distributed lags

Davis et al. (2018) Acta 
Tropica185: 242-250



How did we do it? Developed a detailed risk 
map using geocoded human case data.

Main Predictors: Topography, MODIS NDWI 
(SD), Humidity (Mean & SD), Precipitation 
(Mean & SD), Land Cover, Soils (Ponding Freq)

Hess et al. (In Review) 
GeoHealth



How did we do it? Seasonal WNV predictions were 
updated on a weekly basis in 2016, 2017, and 2018.

ÅEarly season 
predictions driven 
by meteorological 
data and climate 
forecasts

ÅLate season 
predictions 
constrained by 
infection rates 
from mosquito 
surveillance
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2017 West Nile virus predictions


